To compare the reported level of use of secondary care services for restorative dental care in rural and urban areas of Scotland. Design: Postal questionnaire survey Subjects and Methods: Postal questionnaire sent to all dentists in the Highland region, the island regions in Scotland and Dumfries & Galloway (n = 150) and an equal number were sampled from the remainder of Scotland stratified by health board area. Non-respondents were sent 2 reminders after which 62% of the sample had responded.
• Access to specialist restorative dental care is affected by remoteness from urban centres and is a particular problem in the Island regions of the country.
• Most dentists in urban areas said they felt that they had good access to a secondary referral service whereas most of those in rural areas either said they had no access to such a service or that access was difficult.
• The most commonly referred conditions in the opinion of general dental practitioners were assessment and treatment planning for tooth wear and referral for apicectomy.
I N B R I E F
The literature on restorative dental referrals is relatively sparse. 2 Earlier studies have considered the demographic factors and treatment needs of patients attending a particular receiving centre. [3] [4] [5] Latterly concern has moved towards issues concerned with general dental practitioners' referral practise [6] [7] [8] [9] [10] [11] and their opinions of their secondary referral service. 2 A concern in the NHS at present is the need to provide better, fairer access to services. 12 An issue in this should be the care of patients in remote and island areas. The Thomson report recommended that specialists in dental care should visit single handed practices in the remote and island areas of Scotland. 13 This was not only to provide secondary care for patients but also as a means of imparting knowledge about new dental techniques. However, the system currently in operation for restorative dentistry consists of six-monthly visits to Orkney only. The Thomson report also acknowledges that the use of video consultations in medicine is a developing technique and may help to redress the access problems of remote and rural areas in the long term.
Various definitions of what is remote or rural exist. In Scotland, for land reform legislation, the term rural refers to any part of Scotland which is not a settlement. 14 The islands of Orkney and Shetland have 54% or less of their population living in settlements, and the Scottish mainland regions of Dumfries & Galloway and Highland have fewer than 70% in settlements. 14 The Remote and Rural Areas Resource Initiative (RARARI) considers that remoteness implies healthcare on islands or single or doublehanded professional practise, at some distance from hospital or educational facilities. Whereas rurality implies the extra costs of providing a core NHS service in a location some distance from bigger distance general hospitals. A pragmatic approach to defining a rural area is to ask people how they view their own location. When general dental practitioners were asked, 10% described their dental practice catchment area as being rural using their own opinion about what this entails. The highest incidence of 'rural' dental practise was in Wales where 16% of dentists describe their practices as such. 15 However, Scotland contains perhaps the most remote (if not the most rural) areas in the United Kingdom in the islands that make up the Orkneys, the Shetlands and the Western Isles. This is significant because it may be remoteness from a centre, rather than being rural that has the more pertinent effect on decisions about whether to refer for secondary care. Studies have shown that even comparatively small distances (eg 20 miles) from a referral centre can be a significant barrier to seeking advice from a dental consultant. 7, 10 The potential need for a dental restorative consultant service may be on the increase as more of the Scottish population retain some of their own teeth than in the early 1970s. The proportion of the Scottish population who have retained some of their natural teeth in 1998 (72%) has markedly increased since 1972 (56%). Furthermore, 1% of the Scottish population has what can be described as severe toothwear. 16 The last inclusion of the islands of Scotland in a national dental survey of adults was in 1972. 17 The survey concluded that the Highlands and Islands had problems of access to primary care in comparison with the remainder of Scotland, but the authors were not convinced that this manifested itself in terms of specific aspects of oral health such as total tooth loss. They were not significantly different to that of age-matched adults in the rest of Scotland.
This study has been undertaken to determine whether dentists currently working in remote or rural areas believe they have problems of access to secondary care in order to assess whether alternative means of providing such a service might be worth consideration.
METHOD
The data was collected as background for the Highlands and Islands Teledentistry Project. A questionnaire was developed to determine the referral practise of dentists and their views about the potential for teledentistry as a means of facilitating secondary care. This paper considers their referral practise. In order to obtain a sufficient number of responses from dentists in predominantly rural areas, all dentists in the Highland region, the island regions (Orkney Islands, Shetland Islands and Western Isles) and Dumfries & Galloway were identified (n = 150). This definition of areas that can be considered as rural in Scotland mirrors that of the Remote and Rural Areas Resource Initiative (RARARI) with the exclusion of Argyll & Bute from the list of rural areas in the present study. The same number (n = 150) were randomly selected from lists of dentists practising in each of the health board areas of the remainder of Scotland. The number selected from each health board area was in direct proportion to the total number of dentists practising in each area in order to get a reasonable cross-section from the remainder of Scotland. Figure 1 is a map of Scotland showing these areas.
Two reminders were sent to non-respondents. For the purpose of this paper the dentists' own assessment of their practice catchment area, determined by the questionnaire, was used to examine differences between urban, mixed and rural areas.
RESULTS
After two reminders were sent to non-respondents the overall response rate was 62%. There was a better response to the questionnaire from the rural regions (69%) than from the remainder of Scotland (55%). The dentists were asked to describe the catchment area of their practice (Table 1) . This broadly confirmed the initial subdivision of Scotland into areas that were more rural than urban. Eighty-six per cent of those who said their practice catchment area was rural or predominantly rural were from the 'rural' regions selected; whilst 76% of those described their practice as urban or predominantly urban were from the from their most appropriate referral centre than practices in urban areas. Perceived distance was also related to whether a dentist said they used a referral service. Dentists practising in mixed or rural areas who said they would not expect to refer any patients for secondary consultation in an average year reported being further away from a referral centre than those in a similar type of area who said they would expect to refer some patients. Figure 3 illustrates that most dentists in urban areas (85%) said they felt that they had good access to a secondary referral service whereas most of those in rural areas either said they had no access to such a service (26%) or that access was difficult (53%). Only 3% of those in urban areas said they had no access to a secondary restorative consultative service. Those in mixed areas were fairly evenly split between those who said they had good access (48%) and those who felt access was difficult (34%) or non-existent (17%). The issue of having 'no access' to a restorative consultant was examined further among the rural remainder of Scotland. The dentists' own descriptions of their practice area are used in preference to the regional subdivision of Scotland from here on.
The dentists were asked to estimate how many patients they referred for secondary restorative consultations in an average year (Fig. 2) . For most dentists (73%) the referral rate for restorative care was described as less than one person per month. Nevertheless there was a marked difference between the self-reported referral rates of dentists in urban areas and those in rural or mixed areas. There was no statistically significant difference between the referral rates of those in mixed and those in rural areas, but there was a marked difference between both of these groups and those in urban areas (P < 0.01). A third (34%) of those in rural areas and 28% of those in mixed areas said they would not refer any patients for restorative care in an average year compared with 7% of those in urban areas. Table 2 shows the dentists' estimate of the distance to a referral centre for dental restorative care from their dental practice. There were significant differences between the practices in urban, mixed and rural areas in terms of estimated distance to the centre. Overall rural practices were judged to be about four times further away group by dividing them into dentists practising on the Scottish mainland (N = 29) and those on a Scottish island (N = 13). Most of the dentists practising on Scottish islands, who responded to the question, said they had 'no access' to a secondary restorative consultative service (54%) compared with 14% of those in rural areas of mainland Scotland (P > 0.01). The respondents were asked how commonly they would refer conditions from a specified list for secondary restorative consultation. There were no statistically significant differences between dentists working in different areas in terms of what they said they would commonly refer and what they would rarely refer. Figure 4 therefore shows the results for the sample as a whole. The most commonly referred conditions were: treatment planning for tooth wear (45.8% said this was a common reason for referral); referral for apicectomy (41.8%) and assessing tooth wear (35.3%). The most rarely referred conditions were assessing teeth for suitability for endodontic treatment (80.5% said this was a rare reason for referral) and design of partial dentures (79.4%).
DISCUSSION
The overall response rate (62%) to the survey is at the low end of that defined as acceptable for the purpose of publication in the British Dental Journal. 18 However, the level of response is equal to the average achieved for postal questionnaires of general dental practitioners across 42 published reports surveyed by Tan and Burke. 19 Non-response was greater among dentists working in the non-rural areas of Scotland (55%) than those in rural areas (69%). A factor in this may have been the labelling of the questionnaire with the project title: Highlands and Islands Teledentistry Project. Although a covering letter explained that we needed information from the whole of Scotland for comparative purposes some of those in the non-rural regions may have decided not to respond, as they were not in the Highlands and Islands. This type of nonresponse is perhaps less troublesome in terms of the bias it is likely to introduce than non-response due directly to the subject matter contained in the questionnaire.
A second methodological issue concerns the counting of dentists from the same practice. This affects the rural group mostly, as all dentists in the 'rural' regions of Scotland were contacted. The approach taken was to allow multiple responses from the same practice on the basis that dentists would probably be the better 'unit of measurement' in this study. The rationale underlying this was that individual dentists are a better proxy measure for the number of patients affected than individual practices, as practices can vary much more in terms the number of patients served. The dentists were asked to give their own estimates of number of patients referred and mileage to a secondary referral centre. Whilst this might not yield entirely factually correct data estimated distance may actually be more useful as an indicator of the 'impact' of location on a dentist's referral practise as it is likely that they will be an indication of the dentist's impression of remoteness. The most commonly referred conditions in the opinion of general dental practitioners were: assessment and treatment planning for tooth wear and referral for apicectomy, followed by issues involved in the management of periodontal disease. This is largely in agreement with the view from the consultant side of the fence that has identified periodontal treatment planning and issues concerning tooth wear as issues which frequently arise in cases referred from primary dental care. 1 This survey has confirmed the view that dental practices in rural areas do not have equality of access to secondary referral services. Only a fifth of dentists working in the rural areas of Scotland described their access to secondary referral services as 'good'; whereas a quarter said they had no access to such a service. Perceived distance was a factor contributing to the view that there was 'no access' to a restorative consultant service, an additional pertinent barrier appeared to be the sea; over half of the dentists on the Scottish islands said they considered themselves to have no consultant service for restorative dental care. Linden has also shown that referral for periodontal services are much greater from dentists within 25 miles of Belfast than those further away. 7 Similarly, in Leeds a distance in excess of 20 miles would have dissuaded many dentists for referring an elderly patient for restorative care. 10 In Scotland the distances concerned are much greater than these; rural practitioners reported themselves as being, on average, over 100 miles away from their nearest secondary referral centre. It is therefore unsurprising that rural dentists were much more likely to say they did not refer patients for secondary restorative care (34%) than their colleagues in urban areas (7%).
CONCLUSIONS
Better and fairer access to care is a key concern in the NHS in Scotland at the present time. 12 This study has confirmed the view that, in the opinion of the dentists who responded to the questionnaire, remote areas of the Scottish isles are not as well served by secondary restorative dental services as urban areas.
